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ABSTRACT

A series of improper body mechanics can lead to injury with in a manual materialhandling environment (Hagan, 2001). Improper body mechanics are a result of poor work habits
that negatively reinforce a worker. When a worker in a manual material handling environment
conducts his or her essential job functions, while ambulating to do their job, certain behaviors
negatively reward a worker such as completing their tasks faster or what is perceived as more
efficient. These behaviors specifically include, but are not limited to: increasingjob pace or
reckless speed, twisting repetitively, bending at the pelvis, back extension, forceful action, one
arm retrieval/placement of product and misuse of equipment. When these negative behaviors or
micro traumas compound over a period of time they may result in soft tissue injury such as; low
back pain, shoulder strain, knee/ankle sprains, groin strain, chest/abdominal wall strain and
others.
The methodology used included a review of the literature to; 1) identify best practices
regarding body mechanic training and education programs, 2) identify presentation/teaching
strategies and methods to increase the opportunity for success and 3) identify effective methods to
monitor the success of body mechanics training and education. The literature review resulted in
the development of a Body Mechanics Program designed for a Manual Material-handling
Environment. Training modules include proper education of anatomy, hazards, proper spine
alignment, positive reinforcement and demonstration of correct work postures. This program
isdesigned to be implemented from the perspective of occupational therapists.
Vll

CHAPTER I
INTRODUCTION

Today, many organizations are challenged with finding cost cutting measures for a
profitable and effective business model. Several steps are taken by businesses to achieve
low expense ratios to their bottom line. One expense to the bottom line that can have a
great impact on profitability is the expense of worker's compensation. Often times,
businesses implement different types of safety programs to minimize the costs associated
with work related injuries. In particular, industries that require manual material handling,
which is the act of moving products, can have large expenses associated with worker's
compensation due to the physical nature of the business .
In manual material-handling environments, the Occupational Safety and Health
Administration or OSHA has identified specific injuries related to these large expenses.
These injuries are called MSDs or musculoskeletal disorders, and often times referred to
as soft tissue injuries or even cumulative trauma disorders. MSDs are injuries that
involve the muscles, tendons, ligaments, and skeletal systems of the human body, such as
muscle sprains and strains; injuries to muscles, ligaments, and discs in the back; injuries
to nerves, ligaments and tendons in the hands, wrists, arms, shoulder, neck, or leg; and
abdominal hernias and long-term pain (OSHA, 2005). MSDs make up one third ofall
work related injuries, and over half of the costs (OSHA, 2003). One profession leading
the way in prevention ofMSD injuries are Occupational Therapists who are trained in the
1

trea1ment, causation, and prevention of these MSDs. Through the use ofa body
mechanics from an occupational or work perspective this project plan will show how a
comprehensive body mechanics program plan can help prevent these injuries in the
workplace.
Occupational Therapy roles in their profession can be very diverse. Therapists can
specialize and/or work in many different areas such pediatrics, geriatrics, general
physical rehabilitation, psychiatry, outpatient care, inpatient care, qualified rehabilitation
consults, ergonomic experts, consultants, educators, government positions, and much
more.
One of the main premises of Occupational Therapy is that humans are
occupational beings, and people derive their purpose through work. Core to the
profession of Occupational Therapy is the concept of hum an occupation and it use of
rehabilitation and/or prevention. Occupation is composed of the daily tasks and
purposeful activities we engage, coupled with the meaning or personal subjective value
these tasks and activities provide (Kramer, 2003).
Two areas of Occupational Therapy that relate directly to the work environment
are ergonomics and correct work postures. First, ergonomics, sometimes referred to as
human factors engineering, comes from the Latin terms ergos and namos which mean
work and law (Hertfelder, 1989). Many times ergonomics is broadly interpreted to
include aspects of correct work postures or body mechanics. Strictly interpreted,
ergonomics is the applied science of equipment design, for the workplace, intended to
maximize productivity by reducing operator fatigue and discomfort (Dictionary.com,
2

2003). Second, correct work postures or body mechanics is defmed as the application of
kinesiology for the use ofproper body movement in daily activities, for the prevention
and correction of problems associated with posture, and for the enhancement of
coordination and endurance (Dictionary.com, 2003) .
Since Occupational therapists are educated in human anatomy, task analysis,
occupational theory, industrial psychology, physical rehabilitation, activities of daily
living, anthropometrics, manual muscle movement and testing, ergonomics, physical
evaluation and treatment, and body mechanics they can help address many work related
injuries and illness, and specifically MSDs. Occupational Therapists are often considered
experts in education and prevention, so applying body mechanics in the workplace for
injury prevention is a definitive aspect of the profession.
There are many different theories of Occupational Therapy, the biomechanical
model and the community learning PRECEDE-PROCEED model are the two approaches
that directly apply to the manual material handling work environment and prevention of
MSDs. The biomechanical model is a strict model that believes in correction of human
dysfunction through mechanical means such as exercise. The PRECEDE-PROCEED
model is a health education model used for adult learning with a range of community
considerations. Together, they create the framework for useful information on function
and education for body mechanics in a manual material handling environment to prevent
injuries. In addition, a performance management behavioral approach to deliver of
proper feedback on the body mechanics is also used as part of the teaching module.
The next chapters will provide information on an Occupational Therapy approach
3

to body mechanics in a manual material handling environment by demonstrating the
following; valid literature review to this topic, methodology to creating teaching module,
explanation and teaching module, and a conclusion with recommendations.
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CHAPTER II
REVIEW OF THE LITERATURE

There is an enonnous amount ofinfonnation on workplace injuries and their
effects. A Wall Street Journal article titled, "on the rise in employers' costs for worker's
compensation in the United States as of July 2005" (Wall Street Journal, 2005, p A2),
discusses the large increases in worker's compensation expenses. According to the
California edition of the Kiplinger Letter, a financial business forecasting publication,
worker's compensation had been rising since the year 2000 and they expect costs to rise
by double digits in the next several years (Kiplinger, 2003). In fact, Kiplinger's survey in
2003 stated that 36% of businesses report compensation costs are slowing their growth,
45% are reducing hiring, and 52% are increasing safety awareness and programs
(Kiplinger, 2003, p 1). Recently, the 2006 insurance premiums released have seen
double digit increases according to Kiplinger. However, OSHA has reported a growing
trend of a reduction in overall recordable injuries in the workplace. For example, in 2004
there were 108,000 less recordable cases than in 2003. Even though there is an overall
reduction in the total amount of injuries experienced at work, there is an explanation for
increasing costs. In 1999, Charles Jeffress, past assistant secretary of labor within the
Occupational Safety and Health Administration(OSHA) reported that each year 1.8
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million workers have musculoskeletBl disorders (MSDs) related to ergonomic factors and
600,000 employees miss work because ofMSDs. MSDs are injuries that involve the
muscles, tendons, ligaments, and skeletal systems of the human body.

The issue regarding the MSD injuries and related costs is evident in numerous
organizations nationally. One example is the Washington State' s Worker's
Compensation Fund where the burdens of work-related musculoskeletal disorders
(WRMSDs) were enormous . For the period of 1992-2000, Washington State accepted
380,485 workers' compensation state fund claims for non-traumatic soft tissue
musculoskeletal disorders of the neck, back, and upper extremity (WSDLI, 2005) . These
claims resulted in $2.9 billion in direct costs, and 26.9% of all state fund workers'
compensation claims. Of the total WRMSD claims accepted during this time period,
32.4% were compensable with an average of 123 lost time days per compensable claim.
Washington State, like many other states, has dealt with increases in worker's
compensation costs associated with MSDs. Many of these MSDs are due to improper
and/or repetitive motions experienced in the work place. In particular, this scholarly
project looked at the manual material handling workplace and how a body mechanics
program can be a preventative tool to reducing MSDs.

Manual Material Handling
Material handling is defmed as the act ofloading, unloading, and moving product
(Dictionary. com, 2003). It is critical part of a vast network, supply chain of goods,
created for the sale of goods where companies manufacture, distribute, handle, store,
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transport, and retail a specific product. This understanding encompasses almost every
major commodity business, which provides the convenience of purchasing product such
as: a board at a home improvement store, jeans at a clothing store, package delivery, steel
parts, groceries and much more. As defined by Supply Chain Today, supply chain is
getting the right product, to the right place, in the right quantity, with the right quality, at
the right cost (supplychaintoday.com, 2005).
Manual material handling is required for the sale of product at all levels of the
supply chain. Such as a can of soup manufactured in the factory, packaged for transport,
shipped in a semi-truck, stored in a warehouse, selected by a worker, shipped to a store,
to be stocked on the shelf for purchase, all the while a worker in each area is material
handling this product. This process requires a worker to retrieve and place that product to
transport for business needs at each level of the supply chain. Several other examples
include: loading luggage into a cargo bay of an airliner or a worker placing a car part
onto a pallet.
The United States has transformed its transportation methods in the last several
decades, and the dependence on the manual material handling and trucking industry has
grown steadily for several years. Every time you see a semi-truck or cargo plane, think
about the fact that someone had to load it, either by a single product case or by pallet on a
forklift. Regardless of the situation or location, a manual material handling worker
needs to move that product or cargo for sale of goods. Even with technological
advancement, only 33% of manual material handling is completed by mechanization in
comparison to 20 years ago (Rosenberg, 1993). Because of the intensive manual labor
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involved with this type of work, many MSDs and high worker's compensation costs have
been reported by industries involved with manual material handling. The Occupational
Safety and Health Administration or OSHA has targeted these types ofindustries in order
to reduce the number ofMSDs each year to create safe and healthy work places.
Role of OSHA
According to the United States Department of Labor, MSDs accounted for one third
of all injuries in 2002. Of the MSDs reported that year, 80% of them were injuries as a
result ofmanual material handling types of workplaces (USDOL, 2005). There are many
different types ofmanual material handling hazards that contribute to the development of
MSDs. Musculoskeletal disorders of any cause are among the most prevalent medical
problems, affecting 7% of the population and accounting for 14% of physician visits and
19% of hospital stays (CDC, 1997). When looking specifically at work-related
musculoskeletal disorders, the Bureau of Labor Statistics (BLS) reports that in 1995, 62%
(308,000) of all illness cases were due to disorders associated with repeated trauma
Because of the affects ofMSDs and injuries in the work place, OSHA developed a
five year strategic plan to reduce injuries. OSHA's (n.d.) 2003-2008 Strategic
Management Plan Goals are as follows:
Faced with both new challenges and persistent safety and health issues, the
Occupational Safety and Health Administration (OSHA) developed as-year
Strategic Management Plan that directs the agency's resources towards three overreaching goals, one of which focuses on the reduction of occupational injuries,
illness, and fatalities. By 2008, OSHA's goal is to reduce the rates of workplace
fatalities by at least 15 percent and workplace injuries and illnesses by at least 20
percent (OSHA, n.d.).
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To begin the process, OSHA developed several criteria to identifY the industries that were
at high risk. These criteria are as follows:

1. Industries with at least 5,000 total injury and illness cases in Calendar Year (CY)
2000;
2. Industries with a lost workday injury/illness rate (L WDU) of 3.0 or greater in CY
2000;
3. Industries not in construction;
4. Industries with no more than 30% of injuries and illnesses involving days away
from work caused by ergonomic events; and
5. Industries with at least 50% of injuries and illnesses involving days away from
work as severe as to result in at least six days away from work. (US DOL, OSHA,
2006).
Once the criteria was established, OSHA made an effort to develop a list of industries
with high injurylillness rates and a high proportion of severe injuries/illnesses. OSHA
placed emphasis on those high incidentlhigh severity industries, which fit into the
demographic ofinjury concerns dealing with manual material handling and MSDs.
Based on these criteria, seven industries were selected to target for direct interventions,
with inclusion in the strategic surveillance program, and for use as performance
measures. The selection purpose was to focus targeting of outreach and enforcement
activity with these industries. The industries that met the criteria are:

Table I: Targeted Industries (USDOL, OSHA, 2006)
MSDs
40%
34%
35%
37%
40%
41%
41%

Industry
Landscape and Horticultural
Oil and Gas Well Drilli1!g
Preserved Fruits and Vegetables
Prim~ Metals and Basic Steel Products
Ship and Boat Building and Repair
Public Warehousing and Storage
Concrete and Concrete Products
9

All of these industries have some fonn of manual material handling hazards or
risk factors, such as heavy lifting in the steel products or repetitive motion in
warehousing. OSHA does target many of these industries for non-MSD related
preventable incidents such as crushing accidents or chemical exposures, but nearly half of
the injuries experienced involved MS Ds.
OSHA has published several guidelines for manual material handling
environments to prevent MSDs in the workplace. In fact, they have published a full
prevention guide for manual material handling in grocery warehousing, one of the seven
targeted industries (OSHA, 2005). The document covers several areas in warehousing
such as; transport, techniques, storage, packaging, and work practice. Each of these areas
discusses the specific procedures and demands for prevention with special consideration
for grocery warehousing. Two areas of specific interest are the techniques and work
practice sections. First, the techniques section explains the hazards of workers bending at
the waist and not bending their knees. Also, heavier items are typically placed on the
bottom of the pallet for stabilization, which requires a worker to bend down to a pallet
versus staying at waist level. To alleviate some of these hazards, the worker should
consider the following; raise the forks of the pallet j ack to allow the workers to keep
product close to the body, provide height-adjustable picking equipment for optimal height
usage, use proper lifting techniques to avoid twisting, stack extra empty pallets to
increase height, and use a palletizer to keep product at waist height. Last, the section on
work practice explains the hazards of not following logical preferred methods while
depalletizing. The publication suggests that a layer by layer work method should be used
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when reaching to the back for a case, so he or she is able to slide it forward prior to
lifting. Another solution is to use a pyramiding technique where a worker is able to
access all sides of the product on a pallet, thus being closer to the product by limiting the
forward reaching and pulling. This publication has clear direction on body mechanics
with in a manual material handling environment. Analyzing the job to determine these
proper techniques of body mechanics can be accomplished via ajob analysis and hazard
analysis conducted by an Occupational Therapy services.
Not every manual material handling environm ent has been targeted by OS HA. In
November 2002 the airlines industry partnered with OSHA to address a long standing
problem of baggage handlers with high MSD injury rates. Two thirds of the 559,000
employees in the air transportation industry worked on the ground helping move people,
baggage, and cargo (Greene, 2005). This allied effort addressed ergonomic issues for
manual workers with programs of addressing hazards and using correct work postures
while lifting, and as a result they have experienced higher moral and lower injury rates.
The United States Department of Labor reports that over one million workers
suffer back injuries every year (USDOL, 2005). Within a manual material-handling
environment, back injuries make up the largest portion of all the MSDs in frequency and
cost. One forth of all worker's compensation costs are due to back injuries, which cost
billions of dollars to companies as well as the suffering endured by workers (OSHA,
2005). While specifically conducting manual material handling, four out of five injuries
were to the low back, and three out of four were during lifting (OSHA, 2005). Studies
discussed in OSHA's Health Effects section indicate that employees performing manual
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handling tasks have a significantly higher risk of back injury where they are exposed to
force, repetition and/or awkward postures on the job, as discussed in ergonomic proposal
by OSHA (OSHA, 2000).
Back Injury
Back injuries are one of the most common reasons for hospitalization in the
United States today. They include injuries to the spine, back muscles, discs, nerves,
joints, etc. Typical diagnoses include: back strain, bulging disc, disc herniation, sciatica,
stenosis, degenerative disc disease, and much more. All of these injuries include a
mechanical interruption of the function of the back and can be classified as MSDs. These
back injuries are no different than the MSDs discussed earlier since they involve the
muscles, ligament, tendons, bones, and nerves. The human spine is composed of
vertebrae in the cervical, thorasic, and lumbar regions of the spine with discs between
each vertebra.

These discs and vertebrae take on large amounts of pressure during

movement, which make them prone to injury. Since the back is the center of gravity, all
other limbs move from its centralized stable point, and it is meant to be a prime stabilizer
not a mobilizer.
Hazards
OSHA has many resources available for employers on hazards associated with
causation and controls of back injuries. They have published a technical manual via their
etool website that discusses this topic in detail. The manual points out that back injuries
are found to develop as a result of microtraumas brought about by repetitive activity over
time or from a single traumatic event (OSHA etool, 2005) . Specifically, there are
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hazards that are the root causes ofMSDs and back injuries, and they typically involve
improper environmental controls and poor lifting methods (OSHA etool, 2005). This
improper lifting or mechanics includes excessive back motion such as twisting, lifting at
the waist, over reaching, grabbing with one hand, imbalanced carrying, awkward
bending, environmental conditions, poor posture, static positioning, heavy handling,
extended pulling, and pushing. A series of improper body mechanics can lead to injury
with in a manual material-handling environment (Safety and Health, 2003).
According to an analysis on baggage handling done by OSHA, the major hazard
contributing to back injuries is twisting at the torso (OSHA, n.d.). There is growing
evidence the domain of physical and mental work demands, as characterized through
work elements, can interact to precipitate hazardous conditions which potentially result in
MSDs to include back injuries (Shoaf, 2000). These work demands include: weight,
frequency, distance, height, duration, twisting angles, complexity, and number of
occurrences for mental demands. Keeping the spine aligned properly and preserving the
curvature of the spine are the basics of proper body mechanics.
Many research studies have been conducted to determine the causes of back
injuries. In 1997, National Institute for Occupational Safety and Health (NIOSH)
explored causation of back injuries to address the concerns of heavy and repetitive lifting.
NIOSH conducted a study on workers who lifted 100 pound sacks ofpotatoes versus
those who lifted 50 pound sacks of potatoes (NIOSH, 1997). They found a higher
incident and severity rate of back injuries with workers who lifted the 100 lbs sacks.
Their recommendation through this process of studying these two jobs are: decrease the
13

weight of product lifted; create safe lifting zones to ensure ergonomic controls; and learn
how to properly lift materials or have proper body mechanics(NIOSH, 1997). It is
important to note that the nature of these hazards that attribute to back injury causation do
not always determine the impacts that follow a back injury, which can be devastating
with even the smallest of amount ofhazard exposure.

Impacts of Back injuries
Back injuries can have several types of impacts to anum ber of different people
and organizations. This section will present the impacts in detail in order to validate the
reason for a body mechanics program. The obvious impacts are to the employee who
sustains a work related injury with pain and suffering as well as potential wage impacts
of receiving out of work benefits which are commonly less then a regular income. In
addition, employers or organizations are impacted by the loss of a valuable employee if
they are unable to work, not to mention the insurance and medical costs associated with
the injury. Even society as a whole is affected by the large amount ofindividuals who
miss work and are affected by back injuries. This section will present in more detail the
impacts of back injuries from an employee, organization, and society standpoint.
Employee: Obviously, the employee is the most impacted by the back injury they
have sustained. There can be impacts to employees physically, psychological, socially,
financially, and with in their own family. Imagine working in a manual material handling
environment and sustaining a function limiting back injury. It would be no different than
the mathematician having a brain injury and not being able to teach algebra. Human
14

function, particularly a healthy back, is an absolute requirement for the manual material
handling worker, because without it they are unable to perform work. In addition, many
psychosocial factors plague a worker who is injured, such as loss of worker role, poor
worker identity, decreased self-concept, and more (Rice and Luster, 2005). These types
ofproblems incite fear, anger, anxiety, embarrassment, guilt, and suspicion in all the
affected persons. This is especially difficult with MSDs since the causation and
prognosis is more subjective than other injuries like a cut finger that requires stitches.
Financially, many injured worker's have a big impact to their pocket book. For example,
the Minnesota Department of Labor, Worker's Compensation Statues, only require
employers to pay 66% of the employees average weekly wage based on the prior 26
weeks before the date ofinjury (MNDOLI, 2006). With workers who have large
families, this is even more of an impact since their pre-injury income is a higher wage
with tax breaks . Regardless, having a work related injury is a huge impact to an
employee and the people around them whether it is a family member, co-worker, or the
employer.

Organization: Second, the employee's organization is also affected by the
injuries. In 2000, United States companies paid more than 23 billion in medical costs
alone(Wolf, 2005). In regards to the impact of back injuries affecting companies, OSHA
has reported the following statistics:
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Work-related musculoskeletal disorders (MSDs) currently account for one-third
of all occupational injuries and illnesses reported to the Bureau of Labor Statistics
(BLS) by employers every year. These disorders thus constitute the largest jobrelated injury and illness problem in the United States today. In 1997, employers
reported a total of 626,000 lost workday MSDs to the BLS, and these disorders
accounted for $1 of every $3 spent for workers' compensation in that year.
Employers pay more than $15-$20 billion in workers' compensation costs for
these disorders every year, and other expenses associated with MSDs may
increase this total to $45-$54 billion a year (OSHA, 1997).
Low back injuries account for a large percentage of all workers' compensation cases,
according to OSHA. (OSHA, 1997). These costs and lost work days have great impacts
on employers and organizations. The 626,000 lost work days equates to about 2,500
workers out of work for the whole year nation wide. That means employees are rulable to
provide their employer with the valuable resource they were originally hired for. This
requires other employees in that organization to make up for the lost work. In addition,
organizations paid massive expenses of$15-$20 billion in lost work benefits and health
care costs as reported by OSHA due to these injuries. Worker compensation costs are on
the rise and employers are looking for sensible cost effective safety programs, such as
body mechanics, for the future to achieve business effectiveness.

Society: The costs and impacts with workers who are injured affect more than just
the employee and employer. Advance for Occupational Therapy Practitioners (Wolf,
2005), claims that more money is spent on medical care for injured workers then regular
patients and many of the involved costs are unfairly displaced onto co-workers, family
members, and other businesses. In addition, businesses pass on the worker's
compensation cost onto the consumer through the cost of goods or inferior products.
Because of these high costs, industries are constantly looking for more affordable means
16

of completing manual tasks, such as mechanization. As mentioned earlier, there is 33%
less manual jobs than 20 years ago, due to mechanization (Rosenburg, 1993). With these
considerations in mind, society has placed a bigger role on injury prevention than ever
before, which helps justifY the need for a program like body mechanics with in a manual
material handling environment.
Prevention
Preventing back injuries is one of industry's biggest safety challenges, according
to OSHA's publication on the nation's number one workplace safety problem fact sheet
2006 (OSHA, n.d.). Companies that have manual material handling aspects of their
business are challenged with the impacts ofMSDs and in particular back injury MSD
causes and impacts. There are many types ofinjury prevention interventions for MSDs
with in a manual material handling environment. Recently, there has been a change in
the perception of the causes of back injuries. Emerging clinical research suggests that up
to 65 percent ofMSD risk can be attributable to individual employee risk factors, while
as little as 35 percent can be attributable to the job or workstation (Greene, 2005). In
addition, unsafe working conditions account for only 20% of all injuries in the workplace
and 80% are due to unsafe acts (Injury Prevention and Cost Control Alert, 2005). Based
on these statistics, employers are faced with a huge task of identifYing hazards, training
employees on correct methods, communicating risk factors, and monitoring for
compliance. However, training employees to have a long-term lasting effect can be
difficult and several considerations need to be taken into account when designing an
effective training program.
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Body Mechanics and Positive Reinforcement
There are many traditional safety training programs designed for reducing or
alleviating MSDs. Typical MSD safety programs have focused in areas such as:
wellness, stretching, strengthening, ergonomics, hazard identification, mechanization,
and personal protective equipment. One fairly unique approach is body mechanics,
which is using correct work postures and movements in daily work tasks to prevent
injury. As defined by NIOSH, body mechanics is determining proper human movement
through a complex relationship between weight, height" and posture regarding the spine
(NISOH, 1995). The use of proper body mechanics within a manual material handling
environment can reduce the number ofMSDs (Gaspers, 2005). Ergonomic Opportunities
(Fontana, 2002), "The Time is N ow", claims that proper lifting or body mechanics can
reduce the amount of back compression while lifting which leads to injury. In addition,
proper work methods, prescribed in wellness medical management, such as body
mechanics and conditioning can reduce work related injuries (Gaspers, 2005). In order to
know what are the correct work postures and movements, an analysis of the job needs to
be conducted. An Occupational Therapist conducts a jo b site analysis where an in depth
task review is completed to understand the environmental demands in order to determine
the proper human movements for training employees.
With any prevention program, effective methods of training and communication
are keys to the program success. The method of body mechanics communication,
education, and training can be done in traditional ways, such as meetings, seminars,
bulletins, etc. However, performance management contends that positive reinforcement
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through observation is one of the most effective methods of applying safety practices
(Daniels, 1989). The new era in safety has coined performance management as behaviorbased safety. The research suggests that corrective style ofreinforcement will only result
in average level of safety performance, such as correcting an employee for lifting
incorrectly. Positive reinforcement should be used if employee is able to learn and
demonstrate the desired behavioral outcome ofproper body mechanics above an average
level of performance. Behavior-based safety has been identified as one of the most
effective tools for safety compliance in the workplace (Daniels, 1989). Specifically,
positive reinforcement has proven to increase moral, production, and the level of
execution. A positively reinforced body mechanics approach focuses on behavior and
methods together, which can be very effective. The goal is to properly provide the
manual material handling worker education on the body mechanics for daily tasks and
give feedback on their ability to perform the work appropriately to reduce the risks of
back injuries and MSDs.
In order to attain a level of proper mechanics and positive reinforcement, an
employer must conduct an analysis of the work environment, determine best practices,
use appropriate training/educational methods, and measure successes. Traditionally,
safety professionals, such as industrial hygienists, are faced with addressing hazards that
cause MSDs. However, there is increasing support for Occupational Therapy services in
industrial settings for injury prevention and management (Miller, 1998). This is due to
the holistic approach that Occupational Therapy uses, which contains a medical,
psychological, and occupational aspects of job safety. The role ofOT in this area will be
19

discussed in more detail later.
Resistance to body mechanics and positive reinforcement
Proper Body Mechanics is fairly new type safety intervention. It was used as a
specific injury prevention tool with OSHA's Ergonomic Standard that was proposed in
1999 under the Clinton Administration (OSHA, 2000). To much criticism, the
Ergonomic proposal was repelled under the Bush Administration. Several businesses felt
OSHA's Ergonomic Standard was unquantifiable regarding return on investments for
capital expenditures spent for the ergonomic re-designed ofworkplace environments.
For example, with in the warehousing environment, OSHA suggested recommendations
from NIOSH on optimal lifting zones (NIOSH, 1997). These zones outlined safety
lifting heights for retrieval and placement ofproduct. This lifting zone would require a
warehouse to redesign product storage, so that when a worker retrieved product, they
would not have to bend below 32 inches and reach over 60 inches. In order to
accomplish this, a warehouse would have to put half pallets with in there slots or develop
a lifting mechanism to keep the optimal height for lifting, which would double the space
requirements or have a large expense. Many businesses often recognize the advantages
of this re-design, however the ergonomic standard has been delayed by opposition from
business groups and some lawmakers who are concerned about the cost. Collectively,
they have protested the standard by claiming there is not enough scientific evidence
proving that ergonomic problems at work cause injury (CNN .com, 1999). In addition,
many businesses contend that they do not have the capital to implement these expensive
changes. For example, in a very small warehouse with 1,000 pallet positions, a self
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adjusting height mechanism would cost over a million dollars and the company's workers
compensation costs are far below this amount and a return on investment would take
several years even if the data was correct.
Body mechanics however, is much more affordable piece of an ergonomic
initiative. The cost is simply the time spent in wages for program development,
education, training, communication, implementation, and follow-up just like many
traditional safety programs. Body Mechanics delivered from an Occupational Therapy
perspective is unique in that it helps the employee interact or adapt to the environment to
minimize risk of injury by performing correct work postures and movements of the
human body.
Role of Occupational Therapy
Occupational Therapists are medical professionals who work in a variety of
settings such as out/inpatient clinics, hospitals, schools, businesses, consulting, and much
more. Occupational Therapy services provide the following services related to the work
environment: acute treatment, j ob analysis, j ob placement, functional capacity
assessment, ergonomics, work retraining, injury education, and consultation (Miller,
1998). Given all these services, many different organizations utilize Occupational
Therapy services. For example, a survey of insurance claims adjusters was conducted to
determine the overall satisfaction of the Occupational Therapy services regarding work
injury prevention and activities of daily living assessment. They found overall general
satisfaction with performance (Mason, 2005). Occupational Therapy takes into
consideration a holistic approach which includes an occupational medical approach, but a
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psychosocial aspect as well. Occupational Therapy's focus on occupational perfonnance
including physical, social, cultural, and psychological aspects of effective function in all
life roles provides the best approach to working with persons who have or are at risk of
acquiring injuries or illnesses that affect their ability to work (Chiariello, 2003).
Occupational Therapy services can provide solid foundational infonnation on the
physical demands and postural controls to understand and implement a body mechanics
program with in the workplace. All of these aspects of Occupational Therapy services
are applicable and beneficial for the work environment. However, ajob analysis and
hazard analysis are two specific components behind development of a body mechanics
program in a manual material-handling environment.
The scope of Occupational Therapy practice in industrial therapy services relate
directly to the Occupational Therapy frames ofreference and these services would benefit
a workplace in prevention and rehabilitation (Miller, 1998). Specifically, two frames of
references are used in this scholarly project application. First, the biomechanical
approach which focuses on human occupational function from a function/dysfunction
standpoint. This includes quantifiable measurement of the functional tasks by weight,
lifting heights, frequency, dimensions, scope, duration, and psychosocial aspects to best
understand human function relating to environmental constraints and requirements.
U sing the biomechanical approach, Occupational Therapy services understand proper
human function and posture related to job tasks by conducting ajob analysis and hazard
analysis. Second, a community-based frame ofreference will be used to in the delivery
or education of the infonnation detennined with the biomechanical approach. It is the
22

PRECEDE-PROCEED model which stands for predisposing, reinforcing, enabling,
causes in educational diagnosed and evaluation; and policy, regulatory, organizational,
constraints, in education and environmental development (Scaffa, 2001). Basically, this
model is a health education model intended to be applied across several different areas.
This model occurs in several phases and domains which are; social, epidemiological,
behavioral, educational, and administrative (Scaffa, 2001). This model uses an approach
to education by taking action on each of these domains in order. Specifically, the model
helps with laying a foundation for educational strategies used in adult learning with
techniques, devices, and methods. It is recommended to be used in an injury prevention
program, such as body mechanics with in a manual material handling environment, but it
is not intended to be used as a sole frame of reference. For this reason, it is combined
with the biomechanical approach and used to educate on the fundamental building blocks
of a j ob analysis for correct work postures.
Job Analysis: A job analysis is a systematic process of analyzing all aspects of a
particular job. When Occupational Therapists conduct a job analysis, they are using their
skills and training they have with medical diagnosis, human anatomy, anthropometrics,
task analysis, kinesiology, education, psychology, and much more. During ajob analysis,
an occupational therapist observes, participates, video records, and/or measures the job,
in motion, to break down each step of the job taking into consideration the physical,
mental, and psychological requirements. The Occupational Therapist will examine the
following demands including, but not limited to; strength needed, climbing, stooping,
reaching, communicating, hearing, seeing, temperature, noise, mental requirements, and
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adaptations (SHL Group, 2001).
When companies have ajob analysis conducted by Occupational Therapy
services, it provides information for developing job descriptions, employee training,
employee education, placement, posture analysis, body mechanics, ergonomics and much
more. Ajob analysis can also be extremely beneficial in determining job demands and
essential functions under the Americans with Disabilities Act or the Family Medical
Leave Act. The job analysis covers physical demands, weight lifted, duration,
frequencies, heights, and hazards of the job to the general workforce versus a specific
individual. Last, ajob site analysis can be provided as a service to address reasonable
accommodation, proper body mechanics, procedures, modification and adaptation.

Job HazardAnalysis: Ajob hazard analysis should also be conducted at the time
of the job analysis. Ajob hazard analysis is a technique that focuses onjob tasks to
identify hazards before they occur. It focuses on the relationship between the work, the
task, tools, and the environment. A hazard analysis seeks controllable measures to
alleviate risks determined by the job analysis. For example, ajob analysis may determine
the demand to lift 100 pound product 10 feet from the floor to a shelf, and a hazard
analysis would determine the hazards oflifting improperly during that action. Ajob
hazard analysis related to MSDs would analyze hazards associated with poor postures,
muscle imbalance, awkward postures, cold environments, vibration, forceful movement,
and repetition. Ideally, after you identify hazards, you will take steps to eliminate or
reduce then to an acceptable risk level (OSHA, 2000).
Both of these analyses are conducted by Occupational Therapy Services and are
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needed to determine proper body mechanics in a manual material-handling environment.
These occupational biomechanical tools are used to gain information to educate on best
practices with body mechanics in a material handling environment. In addition, the
PRECEDE-PROCEED model is recommended to be used in conjunction with these tools
to gain a community model for the teaching strategies and methods ofmonitoring this
education. These frames of references and tools are successfully used from the
perspective of an Occupational Therapist to develop a body mechanics program for a
manual material handling environment.
An Occupational Therapist would also be concerned about the outcome
measurements involved with the program success. The outcomes measurements will
follow the basic OSHA and business practices ofmeasurement. They will be measured
in two ways. First, the affects of this program from an injury standpoint need to be
measured by worker's compensation expense perspective and second from an injury data
perspective. The accounting department of the company will be able to provide the
program administrator with baseline worker's compensation expense information prior to
program implementation and the expenses incurred once the program has been
implemented. In addition, an organization's workers' compensation insurance carrier
will also be able to give information on indemnity or wages paid out as well as medical
costs in almost any form of report. Next, the injury data should also be reviewed from a
base line perspective. A complete review of the company's OSHA log and hours worked
can help measure the frequency, severity, and disability rates. A comparison from
baseline to monthly intervals after the implementation will help to measure success.
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Proposed OT Body Mechanics Program
Based on the review ofliterature, an Occupational Therapy based Body
Mechanics Program in a Manual Material-handling Environment was developed. This
program is designed to be implemented from the perspective of an Occupational
Therapist.

The main product will be presented as a body mechanics teaching module

for a manual material-handling environment. The PRECEDE-PROCEED health
education community model for adult learning was used to design the teaching module
for proper training. This adult learning approach helped to establish the devices,
techniques, and methods ofinstruction.
This teaching module provides information on: 1) best practices regarding body
mechanic training and education programs, 2) presentation/teaching strategies and
methods to increase the opportunity for success and 3) identify effective methods to
monitor the success of body mechanics training and education. The teaching unit will
train supervisors on proper education of anatomy, hazards, proper spine alignment,
positive reinforcement and demonstration of correct work postures. Thus, supervisors
will have the knowledge and skills to train their employees on proper body mechanics in
a manual material handling environment and monitor for compliance. The topics covered
in the teaching module are covered in three units, which are; human anatomy/spine
alignment, hazards, and correct work postures.
Through these detailed educational units the learner will be able to; identify
improper or unsafe material-handling, understand the mechanisms behind the human
body, demonstrate proper body mechanics, teach others on proper body mechanics, and
give effective feedback to employees on safe proper body mechanics.
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CHAPTER III
METHODS
Based on the review ofliterature, an Occupational Therapy based Body
Mechanics Program in a Manual Material-handling Environment was developed from the
perspective of an Occupational Therapist.

The program is a body mechanics teaching

module based upon: 1) best practices regarding body mechanic training and education
programs, 2) presentation/teaching strategies and methods to increase the opportunity for
success and 3) identifY effective methods to monitor the success of body mechanics
training and education.
The teaching unit will train supervisors on proper education of anatomy, hazards,
proper spine alignment, positive reinforcement and demonstration of correct work
postures. Thus, supervisors will have the knowledge and skills to train their employees
on proper body mechanics in a manual material handling environment and monitor for
compliance.
The Body Mechanics Teaching module was developed with the idea that manual
material handling workers are exposed to several types of hazards that result in MSD
work related types of injuries such as back strains. With this idea in mind, the literature
review was conducted to establish the presence of this concern in the professional
published literature. The literature indicated a vast issue with MSDs in the manual
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material-handling workplace and that back injuries in particular were the most costly and
frequent in nature. A comprehensive review ofinjmy data in the literature review of
material-handling environment was performed and this information confIrmed the
presence ofMSD related injuries in this material handling environment and the need for a
body mechanics teaching module performed by an Occupational Therapist
In addition, a job and hazard analysis was conducted by an Occupational
Therapist at a typical worksite to understand the biomechanical theory approach to
physical motions, demands, and hazards associated with a typical manual materialhandling environment for understanding the potential benefit of Body Mechanics
Teaching Unit in this type of environment. This analysis showed a large amount of
improper material-handling postures existed that can result in MSDs. This analysis
clearly established the need for the Occupational Therapy services regarding education
on correct work postures. The literature has also suggested that a comprehensive
behavior-based delivery model for body mechanics program can create the most
compliance ofa safe behavior in a manual material-handling environment.
The final step was to identify an effective method/theory to teach the information.
The PRECEDE-PROCEED health education community model for adult learning was
used to design the teaching module for proper training. This adult learning approach
helped to establish the devices, techniques, and methods of instruction. The topics
covered in the teaching module are covered in three units, which are; human
anatomy/spine alignment, hazards, and correct work postures. Through these detailed
educational units the learner will be able to; identifY improper or unsafe material-
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handling, understand the mechanisms behind the human body, demonstrate proper body
mechanics, teach others on proper body mechanics, and give effective feedback to
employees on safe proper body mechanics .
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CHAPTER IV
PRODUCT

The teaching module was designed for an Occupational Therapist Instructor to use
in training with in a manual material handling environment. This teaching module is
designed to be delivered on-site as part of a j ob site training service of Occupational
Therapy practice. Organizations that would most benefit from this module are part of a
supply chain commerce in which a significant aspect of their business requires manual
material handling labor, for example, airlines industry, warehousing, and package
delivery.
The teaching module is designed for supervisors, to provide them with the skills to
deliver informed constructive feedback on safe or unsafe practices and work postures as
they observe workers in their environments. It is important for the supervision learners to
fully understand the impact of this module. The module is intended to reduce injuries
within a manual material handling environment through education of the supervision
workforce. A full explanation of the methodology of this module needs to be completed
in the beginning of the first unit. This would include a statement of the problem,
assessment, training, and intended results. The module has three training units focusing
on providing education on body mechanics in a manual material environment. Together
as a module, the training units identify the following information:
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1.

2.

3.

4.

Unit One-Human Anatomy and Spine Alignment-This unit cover the basics
of hum an anatomy and spine alignment function in order to understand risk
factors and correct work postures.
Unit two-Hazards-This unit covers the hazards associated with the human
anatomy and spine alignment while conducting work in a manual materialhandling environment. Supervision must understand the negative impacts
ofMSDs in their manual material handling environment.
U nit three-Correct Work Postures-This unit covers what are correct work
postures for a manual material handling environment and how to give
employees feedback on these safe or unsafe acts ofmovement. This is why
the unit was designed, so they as a supervision staff could educate their
employees on proper methods to avoid injuries and in particular back
ffiJunes.
Resources

It is best to teach each of these units separately in a classroom setting in order to: 1) not

overwhelm the learner with information 2) allow them the time to practice the skills and 3)
bring questions/comments back to the class sessions. The last module will require an onsite hands-on education away from the classroom . The whole module should be presented
with in three weeks, with a new module each week for optimal learning.
The product is to be marketed as an injury prevention tool where a needs
assessment has already been completed for the purpose of conducting this training.

The

best method for marketing is to directly communicate to targeted industries on the costs of
MSD injuries and the potential benefit ofreducing these injuries through this program .
These services should be properly informed through an Occupational Therapy consulting
or service delivery approach for reducing injuries.
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Introduction
The module was designed for an Occupational Therapist Instructor to use in
training within a manual material handling environment. This teaching module is
designed to be delivered on-site, as part ofajob site training service of Occupational
Therapy practice as part of an injury prevention program where a needs assessment has
already been completed for the purpose of conducting this training .
This teaching module focuses on manual material handling work environments due
to the presence of musculoskeletal disorders caused from labor-intensive job duties.
Organizations that would most benefit from this module are part of a supply chain
commerce in which a significant aspect of their business requires manual material
handling labor, for example, airlines industry, warehousing, and package delivery. The
module follows a biomechanical frame ofreference, which focuses on mechanical
components ofhuman function and occupation. In addition, the PRECEDE-PROCEED
health education model for adult learning was used for the organizational design and
delivery of this training. The Power Point presentations are included on the CD-ROM
provided.
The teaching module is designed for supervisors, to provide them with the skills to
deliver informed constructive feedback on safe or unsafe practices and work postures as
they observe workers in their environments. It is important for the supervision learners to
fully understand the impact of this module. The module is intended to reduce injuries
within a manual material handling environment through education of the supervision
workforce. A full explanation of the methodology of this module needs to be completed
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in the beginning of the first unit. This would include a statement of the problem,
assessment, training, and intended results. The module has three training units focusing
on providing education on body mechanics in a manual material environment. Together
as a module, the training units identify the following information:
1.

Unit One-Human Anatomy and Spine Alignment-This unit cover the basics
of hum an anatomy and spine alignment function in order to understand risk
factors and correct work postures.

2.

Unit two-Hazards-This unit covers the hazards associated with the human
anatomy and spine alignment while conducting work in a manual material
handling environment. Supervision must understand the negative impacts
ofMSDs in their manual material handling environment.

3.

Unit three-Correct Work Postures-This unit covers what are correct work
postures for a manual material handling environment and how to give
employees feedback on these safe or unsafe acts ofmovement. This is why
the unit was designed, so they as a supervision staff could educate their
employees on proper methods to avoid injuries and in particular back
ffiJunes.

!tis best to teach each of these units separately in a classroom setting to ensure: 1)
not overwhelm the learner with information 2) allow them the time to practice the skills
and 3) bring questions/comments back to the class sessions. The last unit will require an
on-site hands-on education away from the classroom. The whole module should be
presented with in three weeks, with a new module each week for optimal learning.
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The training units identify the following infonnation for the presenter:
1.

Best practices regarding body mechanic training and education programs
for a manual material handling environment.

2.

Presentation/teaching strategies and methods to increase the opportunity for
the learner's success.

3.

Effective methods to monitor the success of body mechanics training and
education.

The product is to be marketed as an injury prevention tool. The best method for
marketing is to directly communicate to targeted industries on the costs of MSD injuries
and the potential benefit of reducing these injuries through this program. These services
should be properly infonned through an Occupational Therapy consulting or service
delivery approach for reducing injuries.
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Instructional Design and Learning Environment
The Occupational Therapist Instructor will deliver each unit based on the
instructional design with the use of devices, methods, and techniques for optimal adult
learning. The instructional procedures presented in this manual are based on adult
learning theory and teaching approaches adopted from the text titled, "An introduction to
helping adults learn and change", by (Robinson, 1994). The PowerPoint presentations are
included on the CD-ROM provided.
Devices used in adult learning include: books to simulators, from film to working
models, and from chalkboards to videotapes. These instructional aids extend or increase
the effectiveness of methods and techniques, but which cannot be used as the only form of
instruction. The different devices and environmental considerations for instructor to
follow is each unit. The units will use devices such as whiteboards, projectors, handouts,
demonstration props, simulation stations, and classroom design. The teaching environment
as a device will be a simulation station and a basic classroom herring bone group design,
which is demonstrated here in this illustration.

Presenter

AN Unit

D
The methods used in adult learning are the ways in which people are organized in
order to conduct an educational activity. Methods are designed in individual methods,
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group methods, and community methods, which these units use in order to obtain the
goals of the whole module. The method portion of each unit shows the instructor the perspective
to teach the information to their learners and brings the course through the requirements
to accomplish each unit's objectives . The methods used in this module are individual,
group, and community methods. This is accomplished through individual lecture, group
interaction, and the work place community interaction.
Techniques used in adult learning are the ways in which the instructional agent
establishes relationship between the learner and the learning task. Techniques are
designed to help the learner acquire information, acquire skill, apply knowledge, develop
creativity, and change an attitude or viewpoint. The module has helpful explanations of
how each unit is delivered and what style of teaching the instructor is to follow . The
module will use teaching techniques in some or all of the three units, they are: use of
questions, group discussions, behavior modeling, demonstration, and simulation teaching
methods.

Module Design and Organization
Each of the three units will follow an introduction, objectives, devices, methods,
techniques, and review/evaluation format. The specific measurable objectives are
intended to guide the instructor and the students to identifY and develop the knowledge,
skills, and attitudinal aspects of adult learning. Ultimately, the goal of these units is to
train supervisors on proactive methods of body mechanics to prevent MSD injuries for
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their workforce with in a manual material handling environment.
Each unit is designed in this logical format to achieve the objectives of the module.
The information is in a specific order to enhance the ability to understand, retain, and
demonstrate the ability to apply the valuable information on body mechanics in a manual
material handling environment. This process also includes a review session that allows the
instructor to evaluate the success of the training. The first unit on anatomy and spine
alignment is the foundation for understanding the next two units on hazards and correct
work postures. Based on unit two's understanding of how there can be hazards with
human anatomy function and spine alignment, unit three delivers on correct work postures
that alleviate those hazards. These hazards are identified in a j ob hazard analysis in the
appendix part b. the correct work postures are derived from a job site analysis, which is
also in the appendix part A. In addition, there is a body mechanics observation checklist
and program evaluation form in the appendix part D and C.
The training units are as follows with a brief descriptor of each:

Unit I: Proper education of anatomy/spine alignment
The objective of this unit is to educate the supervisor on the anatomy and
proper spine alignment involved with tasks with in a manual material handling
environment. The supervisor will attain knowledge to be able to simply
explain anatomy and spine alignment associated with manual material handling
to their workforce. This will include the muscles associated with the human
torso and proper spine curvature.
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Unit II: Hazards
The second unit's objective is to educate the supervisor on the risk factors and
hazards with in a manual material handling environment. The supervisor will
be able to demonstrate and explain actions to employees that are hazardous that
contribute to MSDs while conducting work with in manual material handling
environment.

Unit III: Demonstration of correct work postures
The last Unit's objective is to educate the supervisor on the ability to teach
proper work postures and body mechanics to their workforce. The supervisor
will be able to demonstrate the skill of training others on how to lift correctly,
show proper work motion, and have proper spine alignment while providing
appropriate feedback to the employee on their performance.

Outcome Evaluation
The outcome evaluation is measured in two ways. First, the affects of this program
from an injury standpoint need to be measured by worker's compensation expense
perspective and second from an injury data perspective. The accounting department of
the company will be able to provide the program administrator with baseline worker's
compensation expense information prior to program implementation and the expenses
incurred once the program has been implemented. In addition, an organization's
workers' compensation insurance carrier will also be able to give information on
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indemnity or wages paid out as well as medical costs in almost any form of report. The
financial data should be reported as a percentage of sales at baseline and on a monthly
basis . This information should be reported to the director of the business unit.
For example:
% Sales

2006

Work
Com
Month
March
April

OSHAs

Total

% Sales

WC

Goal

Ex ense

Total

Expense

281,468
359,584

0.025%
0.03%

217,512
340,221

This table has the goals of the organization based on sales and the number of OSHA
recordables . This table has work comp percentage of sales actual compared to goal.
Typically, those running the organization will have fmancial performance objectives,
which will help gain support for this cost saving program .
Second, the injury data should also be reviewed from a base line perspective. A
complete review of the company's OSHA log and hours worked can help measure the
frequency, severity, and disability rates. A comparison from baseline to monthly
intervals after the implementation will help to measure program success . Here is how to
conduct OSHA rates .
RATE
Frequency

# of injuries X 200,0001 # oflabor hours = Frequency or OSHA rate

Example

11 injuries X 200,000 = 22,000,000
22,000,000/ 250,000 labor hours=8.8 OSHA rate

Note: 200,000 is a constant in all equations, itis a ratio, 100 employees working
2,000 hours a year. The following are calculated the same manner.
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Disability

# oflost time injuries X 200,001 # oflabor hours=Disability rate

Severity

# oflost time days X 200,0001 # oflabor hours=Severity rate

This measurement allows you to analyze any workplace equally by conducting a ratio. It
is an accepted practice by OSHA as a way to measure how "safe" your environment is as
defined by our industry standard. To find an industry's common injury rates, look up the
SIC code or Standard Industry Code and relay that back to OSHA's reporting data found
at OSHA.gov. This allows an organization to measure the same environment with a lot
of hours of exposure or minimal hours of exposure to injuries. Here is a typical way to
present this data in a power point graph form .

OSHA Rate
40
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Again, all of this information should be analyzed and reviewed with management staff
on a monthly basis. The goals of the organization should be developed based on this
information. These goals can be placed in all management staff annual performance
measures . For example, Reduced OSHA ,DIFR, Severity rates to 11.0, 2.5,30
respectively or achieve a .02% of sales expense ratio.
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Unit One
Anatomy and Spine Alignment
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Unit One
Anatomy & Spine Alignment
Introduction
Unit one's focus is on human anatomy and spine alignment. This unit is based on the
belief that, in order for the learner to understand the components of proper work methods
in a manual labor environment, one must be able to have a fundamental understanding of
human anatomy function and the mechanical structure of the skeletal system. This unit is
meant to give the learner the building blocks ofbiomechanical information for the next
two units presented in this teaching module.

Required Time
The unit should take about one hour depending on questions and the amount of
participants with in each course. No more than twelve participants are recommended for
an optimal learning experience.

Unit One Objectives:
By successfully completing unit one's group quiz, participating in the class room review
discussion, and demonstrating knowledge of unit one's goals in future units a participant
will be able to understand and apply the following information:
•

Understand human anatomy and spine alignment associated with body mechanics

•

Understand spinal curvatures and preservation of proper alignment

•

Understand basic muscle function of nerve impulses and lever action of the
human skeleton
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•

Understand basic mechanical function associated with the human spine

Devices
Unit one will require the following devices for instruction of Anatomy and Spine
alignment:
•

A classroom setting with several tables and chairs for a herring bone style set up

•

Proper audio visual equipment:
o

a laptop computer with power point software

o

projection screen

o

table and projector

•

Dry erase board with markers and eraser

•

A laser pointer or pointer with the ability to point to aspects on the screen

•

A instructional human skeleton or complete model spine of the human torso

•

Print out the power point presentation in hand out format for the participants prior
to the course so they will have the ability to take notes.

"NJethods & Techniques
The information is presented using a lecture-discussion format to provide basic
knowledge on human anatomy and spine alignment

1. Begin the class with a Warm-up Activity. Ask for volunteers to begin the
exercise by asking questions. lfno one volunteers, calIon one specific person
and proceed around to the other participants in the room. Write the three
following questions on the white board:
a.

Current job position,
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b. Number of years with the company, and
c.

Previous job experiences

2. Power Point Presentation
a. Use the introduction on the power point presentation, slides 1-5
b. Review module objectives and agenda for the session
c. Explain the purpose of the training modules as described in the
introduction of this chapter.
d. Cover the power point presentation (see end of unit for instructor notes)
e.

Always ask if there are any questions on the objectives, purpose of the
training or information presented.

3. Group Quiz
a. The quiz is planned near the end of the lecture and it is located at the end
of this unit. The purpose of the quiz is to help retain the information
gathered during the unit' s lecture.
b. Split the whole group up into groups of 2-3 participants and give each
group a copy of the Quiz.
c. Therapist is to walk around the room looking for group progress and
helping out where groups that may need help with the questions.
4. Review and Answer
a

Reconvene the whole group and review the answers to the quiz by asking
the participants the quiz questions.

b. The instructor/presenter ' fills-in-the-blanks", as needed if the participants
14

do not answer the questions.
5. Conclusion
a. Ask the class for any further questions . This serves as the review and
evaluation of monitoring success in obtaining the module objectives and
highlights of the module
b. The instructor relays the time, date, and place of unit two's class
instruction.
c. Inform the participants that a course evaluation will be introduced after the
last unit is complete.
d.

Dismiss the class .
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Unit I: Power Point Outline

Instructor Notes
Slide 1
Body Mechanics for a Manual Materialhandling Environment
Unit I
Anatomy & Spine Alignment

Slide 2

Agenda
•
•
•
•
•

Introduction to Body Mechanics
Human Anatomy
Exposure sIContributing Factors
Musculoskeletal Disorders
Body Mech anics

•
•
•
•

Ergo nomics
Prevention
Observations-what &why
H ands- on Training

16

Slide 3

UNIT I: OBJECTIVES
• Understand human anatomy and spine
align ment associated IMth body mech anics
• Und erstan d spi nal curvatures and
preservation of proper al ignme nt
• Understand basic muscle function of nerve
innpul ses and lever action of the human
skeleton
• Understand basic mechanical function
associated IMth the human spine

Slide 4

Introduction To Body
Mechanics

Slide 5

Body Mechanics
• Body Mechanics- NOUN:(used with a
sing. or pi verb) The application of
kinesiology to the use of proper body
movement in daily activities, to the
prevention and correction of problems
associated with posture, and to the
enhancement of coordination and
endurance .
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Slide 6

\I\Ih at is body mechanics?
Body mechanics ca n be
described as the prope r or most
e fficient way to perform daily
activities that are safe, energy
conserving and help prevent the
physical strains th at may cause
injury.

Slide 7

Body Mechanics Training
• Th e purpose of th is train ing is for supervision to
be able to identify safe an d un safe behavio rs in
relationship to b ody mecha nics thro ug h
ob serva tion s .
• Supervi sors will hav e th e knowledge and
confid ence to give po sitive and constr uct ive
fee dback on those behaviors.

Slide 8

Human
Anatomy
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Body Mechanics Training
The goal ofthis training is to address
the behavior through observation and
feedback.

Slide 9

Q
It.

I

,

U"man Skeleton
' ~

'.

• •

the human bod y.

I

.

i

~

. The hu man skeleton is
com osed of 206 bones ,
33 or which are located
in th e spine ,
. T he skeleton is the

. It is a levered system
I

which allows your
mu scles to op erate your
movement.

Slide 10

- pinal Column
Your spine is a
complex
arrangement of
bones,joints,
mu scle s, ligaments ,
discs, a spinal cord
an d nerves.

Slide 11

Discs
T he discs absorb
shock fr om the
changing weight
loa ds applied to
the spine fro m

excesswe , as
we ll as n ormal
act ivities such as
w alking , running ,
lifting and so on .

19

Slide 12
Facet Joints in Motion

Vertebra &
niscs
• -p acet JOints

an d discs allow
the spine to
be nd and twist
• A disc
he rniation is
no t repairable
throughth e
body's normal
healing
process.

Slide 13

Muscle
• Muscle is rn ade up
of individu al and
segme ntal strand s
of ti ssue .
• Wh en rnu scl e s
encounter excessiv e
eld ernal force,
individual st rands
can st retch or t ear
w hile the re st of the
mu scle is spared
inj ury.

Slide 14

Tendons
• A tendon is a
cord th at
connects
muscle to
bone.
• Tendons
often become
inflamed.
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Slide 15

Ligaments
Ligaments are
st rong fle xible
bands of fibrou s
tissue .
• Ligam ents link
bones together .
• .Although ligaments
are re sista nt to
being stretched,
the y do allow some
freedom of
movement.

Slide 16

Nerves
• Nerves control the
body's fun ctions
in cluding the vnal
organs, sensation ,
and movement
• The nervous system
re ceive s info rmation
and initiates an
ap propriate
response.

Slide 17

QUIZ
1. \Nhat is meant by lever system?
2. \Nhat are spinal curves and proper
alignment?
3 . How do muscles 'MJrk, and lI'kiat do
nerves do in rei ation to them?
4 . \Nhatisthe difference between
tendons and ligaments?
5 . How does this relate to body
mechan ics, as you kn ow it?
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Slide 18

SUMMARY
• Any questions??
• Next session

Thank you
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QUIZ
1.

What is meant by lever system?

2.

What are spinal curves and proper alignment?

3.

How do muscles work, and what do nerves do in
relation to them?

4.

What is the difference between tendons and
ligaments?

5.

How does this relate to body mechanics, as you
know it?
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Unit Two
Hazards
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Unit Two
Hazards
Introduction
Unit two's focuses on hazards and their contributing factors to injury. In order for the
learner to understand the components of proper work methods, in a manual labor
environment, one must be able to have a fundamental understanding ofhazards and
factors that contribute to dysfunction from a biomechanical perspective. This module is
meant to build upon the information learned from unit one in order to prepare learner for
understanding the third unit of the module.

Required Time
This unit should take about one hour depending on questions and the amount of
participants with in each course. No more than twelve participants are recommended for
an optimal learning experience.

Unit Two Objectives
By successfully completing unit two's group quiz, participating in the class room review
discussion, and demonstrating knowledge of unit two's goals in future units a participant
will be able to understand and apply the following information:
•

Understand and explain hazards and contributing factors associated with a manual
material handling environment

•

Understand hazards and their effect on MSDs

•

Be informed on back injury statistics and causes

•

Know difference between sprains and strains, and causation
25

Devices
Unit two will require the following devices for instruction on hazards:
•

A classroom setting with several tables and chairs for a herring bone style set up

•

Proper audio visual equipment:
o

a laptop computer with power point software

o projection screen
o table and projector
•

Dry erase board with markers and eraser

•

A laser pointer or pointer with the ability to point to aspects on the screen

•

Print out the power point presentation in hand out format for the participants prior
to the course so they will have the ability to take notes.

•

A complete model spine of the human torso and human ankle

~fethods

& Techniques

The information is presented using a lecture-discussion, group discussion, and
demonstration format to provide basic knowledge on hazards.
1.

Warm-up Activity: The instructor is to facilitate a review of module one by
asking a series of questions based on the objectives of module one. Ask for
volunteers to begin the exercise. Ifno one volunteers, call on one specific
person and help them out by asking probing questions.

2.

Be sure to cover the basics associated with unit one's objectives. The
questions are:
o The human skeleton is a _ _ _ _ system?
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o

Spine alignment preserves the natural _ _ _ of the spine?

o

What to nerves do for muscles?

o - - - - connects muscle to bone?
connects bone to bone?

o

o
3.

What does this information have to do with body mechanics?

Power Point Presentation
a. Review unit's objectives and agenda for the session
b. Explain the purpose of the training module as described in the introduction
of this chapter.
c. Cover the power point presentation (see end of unit for instructor notes)
d. Always ask if there are any questions on the objectives, purpose of the
training or information presented.

4.

Review and Group discussion

As a whole group, collaboratively answer the following questions: (write questions on

dry erase board)

5.

o

What are some hazards in your working environment?

o

What types of injuries result from these hazards?

o

What causes back injuries in this work place?

o

What is the difference between a sprain and strain?

o

How does this relate to body mechanics, as you know it?

Therapist is to ask probing questions about the environment in which the
training occurs.
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a. This is a chance for the therapist to weave in specific aspects of the
environment the module is meant to help in reducing injuries.
b. The therapist will review the questions and provide answers where
necessary. This is a chance to review and evaluate the success of the
training.
c.
6.

Ask the class for any further questions.

Conclusion
a. The instructor is to discuss accomplishment thus far by completing unit
two.
b. The instructor relays the next unit time, date, and place of unit three's
class.
c. Inform the participants that a course evaluation will be introduced after the
last unit is complete.
d.

Dismiss the class.
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Unit 2: Power Point Outline

Instructor Notes
Slide 1

Exposures and
Contributing Factors of
Manual Material
Handling

Slide 2

UNIT I: REVIEW
• The human skeleton is a _ _ _ _
system?
• Spi ne alignm ent preserves the
natural_ _ of the spine?
• What to nerves do for muscles?
_ _ _ connects muscle to bone?
• What does this inform ation have to do
with body mechanics?
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Slide 3
UNIT 2: OBJECTIVES
• Und erstand and ex plain hazards and
contributing factors associa ted with a
manua l material handling environment
• Understand hazards and their effect on
Musculoske letal Disorders (M SD's)
• Be informed on back injury statistics and
causes
• Know difference between sprains and
strains, and causation

Slide 4

Risk factors that may
increase the chance of injury
include :
force expended to perform the task
direction that the fo rce is applied
re pet ~i on of th e motion
post ure
load characteristics
grip on the load
workplace conditions
lighting and vi sibility
environmen tal conditions

Slide 5
So ft tissue injuries due to impro per
body mechanics can lead to th e
following:
•
•

Muscle guarding
Disc strain and bulge

•

Disc hemiation

•
•

Joint stiffness
Po stural strain s and sprains

• Osteoporosis
• Acute strains and sp rains
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Slide 6

Back Injury Statistics
• 75 to 85 percent of all people will experience
some form of back pain during their lifetime.
• Back pain is the second mo st frequentl y
reported reason for visiting a doctor, the fifth
most frequent cause of hospitalization and the
third most freq uent reaso n for surgery.
• The highest rate of back pain occurs in the 45
to 64 year old age group.
• 33% of all accidents include the spine or back,
it is important w e use this as our st abi lizer not
fo r prime mobilization.

Slide 7

Muscu loskeletal Disorders
or
MSDs

Slide 8

Musculoskeletal Disorders
• MSDs are injuries to muscles , tendons,
ligaments, joints, cartilage, nerves, blood
vessels and intervetebral discs of the spine.
TypicaUy sprains and strains.
• They vary in severity from simple one day
OCCUrrence s to disab6ng long term injuries.
• MSDs affect man y parts of the body: especially
the back, neck, sho ulders, arm s, elbows , wri sts
and fingers.
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Slide 9
What is a sprain?
• A sp rain is a partial or complete t ear of a
lig am ent.
• A sprain can be caused by a hyp erflexion
or extensio n of a joi nt.
• The areas most vuln erable to sprains are
ankles, knees, and wrists .

Slide 10
What is a strain?
• A strain is an injury to a musc le ortendon.
• Bones are supported by a combination of
muscles and tendon s, which connect muscles to
bones.
• The strain may be a simple stretch in the muscle
or tendon, or it may be a parti al or complete tea r
in th e muscle-and-tendon combination.

Slide 11
REVIEW
• What are some hazards i n yo urworking
e nvi ronme nt?
• What types of injuries res ult f rom these
hazards?
• What causes back injuries in this vlUrk place?
• What is the differe nce between a sprain and

st rain?
How does this relate t o body mechanics, as
you know it?
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Slide 12

SUMMARY
• An y questions??
• Nex t sessio n

Thank you
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Unit Three

Demollstration of Correct Work Postures

Unit Three
Demonstration of Correct Worl{ Postures
I ntl'oduction
Unit three's focus is on body mechanics and the methods to instruct employees on correct
work postures. In order for the learner to understand the components of proper work
methods in a manual labor environment, an understanding of the previous units has to
have been met and the individual can demonstrate proper work methods associated with
body mechanics. This module is meant to give the learner the final information based on
the groundwork provided in Units 1 & 2.

Required Time
The unit should take about may take one and a half hours depending on questions and the
amount of participants with in each course. No more than twelve participants are
recommended for an optimal learning experience.

Unit Three Objectives
By successfully completing unit three's group exercise in all components, participating in
the classroom review discussion, and demonstrating knowledge of the module's goals.
The participant will be able to understand and apply the following information:
•

Understand and explain body mechanics in a manual material-handling
environment while relating valid information on human anatomy, spine
alignment, and hazards .

•

Understand proper body mechanics to avoid soft tissue injuries
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•

Be informed and identify improper mechanics

•

Demonstrate and training on how to lift correctly and have proper work postures

•

Appropriately give feedback and explanation on body mechanics for employees to
avoid MSD injuries in the future.

Devices
Unit three will require the following devices for demonstration on correct work postures:
•

A classroom setting with several tables and chairs for a herring bone style set up

•

Proper audio visual equipment:
o

a laptop computer with power point software

o

projection screen

o

table and projector

•

Dry erase board with markers and eraser

•

A laser pointer or pointer with the ability to point to aspects on the screen

•

Print out the power point presentation in hand out format for the participants prior
to the course so they will have the ability to take notes .

•

A complete model spine of the human torso and human ankle

•

Demonstration station for demonstrating proper body mechanics within the
classroom, box or milk crate. In addition, it will require stations where the
learners are able to demonstrate their skill in proper body mechanics

•

Work site simulation stations to recreate a manual material-handling situation in
order to review proper work postures and give feedback accordingly.

•

Need a copy of the evaluation form for each participant
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Jifethods & Techniques
The infonnation is presented using a lecture-discussion, demonstration, and simulation
format to provide basic knowledge on demonstration of correct work postures. The
instructor will complete a classroom demonstration of proper body mechanics. In
addition, a group simulation is planned near the end of the lecture to help retain the
information gathered during the lecture. This module will require the Therapist
Instructor to have pre-set stations for work simulation set up prior to the unit
training.
1. Warm-up Activity: The instructor is to facilitate a review of module two by
asking a series of questions based on the objectives of module two. Ask for
volunteers to begin the exercise. Ifno one volunteers, call on one specific person
and help them out by asking probing questions. The questions are:
a. N arne several different motions that are hazardous?
b. N arne some types of soft tissue injuries?
c. What does MSD stand for, and what does that mean?
d. Are back injuries common, why?
e. What is the difference between a sprain and strain?
f.

What does this infonnation have to do with body mechanics?

2. Power Point Presentation
a. Review units objectives and agenda for the session
b. Explain the purpose of the training module
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c. Cover the power point presentation (see end of unit for instructor
notes)
d. Always ask if there are any questions on the objectives, purpose of the
training or infonnation presented.
3. Group Activity
a. The therapist explains the group's hands-on exercise for work
simulation on correct work postures .
b. See appendix A for an observation card a supervisor can use for
delivery and recording the feedback on body mechanics.
c.

Prior to splitting into groups, the therapist should lead a basic warm-up
stretching activity. When conducting manual material handling, such
as this lifting simulation, it is important to completely stretch the
muscles of the body. This will allow for a "warm-up" of the muscles
and reduce the risk of a potential strain. Simple stretches such as; toe
touches, torso twists, hamstring/quadriceps leg pulls, back extensions,
reaching up with your arms, and chest/shoulder pulls is recommended.
This portion will take about a half an hour.

d. Split the class into groups of3-4 persons. Each person is required to
o

Complete one simulation exercise,

o

Complete one exercise on giving feedback, and

o

Complete one exercise on receiving feedback.
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e. With pre-set simulation stations, the therapist explains how each
participant will demonstrate what they have learned through out these
units. Specifically:
o

They will lift and place several products from table height to
the floor several times each or lift in the simulation
environment chosen by the therapist. During which, they will
attempt to perform proper body mechanics as described in this
unit.

o

In addition, their peers will give them positive and
constructive feedback on their ability to perform these proper
body mechanics through observations .

f

When available, the therapist instructor should use real life
environments related to the jobs that these learners supervise.

g.

If the therapist feels the group is not comfortable performing this task.
The therapist should perform lifts for the participants to give feedback
on first. The therapist should make some errors in order to provide an
opportunity for constructive feedback.

h . The therapist instructor should be walking around the room to answer
questions and critique the learners on what they are doing.
o

The therapist should answer the questions and redirect the
learners if they are not providing the proper feedback.
39

o

Be sure that the feedback is accurate in nature and not just
constructive or positive.

o

Encourage the learners to explain why they gave a specific type
of feedback.

o

In addition, the therapist should be looking for potential

improper body mechanics that are not addressed by the peers.
4. Review and Summary
a. Body Mechanics-Bring the group back together. Ask for their
feedback.
o

How did things go?

o

What did you like?

o

And were there any barriers?

5. Last and most importantly, give the learners an expectation. Tell them to give
proper feedback on body mechanics daily to their employees. This is a good way
to talk with employees and help then avoid injuries in the future .
6. Appendix B: Evaluation and Dismissal
a. Ask the class to complete the evaluation form from appendix B.
h.

Thank them for participating and dismiss the class after they complete the
evaluation.
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Unit 3 : P ower Point Outline

Instructor Notes
Slide 1

Module 3

Body Mechanics &
Observation Instruction

Slide 2

REVIEW
Name several different motions that are
hazardous?
Name some types of soft tissue injuries?
What does MSD stand for, and what does
that mean?
Are back injuries common , why?
What is th e difference between a sprain and
strain?

What does this information have to do with
body mechanics?
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Slide 3

PURPOSE OF TRAINING
MODULE
• The teaching module is des igned for
supervisors , to give them the skills to deliver
informed constructive feedback on s a fe or
uns afe practices and work postures as they
observe workers in their environm ents .
k is important for the s upervis ion learners to
fully understand the impact of this module .
• The module is intended to reduce injuries
within a manual material handling
environment through education of the
sUllervision workforce.

Slide 4

UNIT 3: OBJECTIVES
Understand and explain body mechanics in a manua l
m1terial·handling enuirorrnent M ile relati~ valid
infonnation on hlJ'llan anatClllY, spine alilJ}meR,
and h azards.
Urderstand proper body mechanics to avoid soft
tissue irjuri es
Be infoRned and idenify irT1Jl"oper rrechanics
OenxJl1strate and training on how to lift correctly and
have p roper Wlrk postures

Appropriately give feedba ck and explanatioo on
body mechanics for efT1)loyeesto auoid r.1SD
in),Jries in U1e future.

Basic guidelines to remember about
body mechanics are:
1. Keep feet apart
2. Chin up
3. Bend knees
4. Keep objects close to your body
5. Do not twist the body
6. Exhale - do not hold your breath
7. Lift vvith th e legs an d not with the
back
8. Push, pull or slide instead of lifting
*Pushing is the best

Slide 5
Why use pro per
body mechanics?
• To prevent soft ti ssue
injury
• To help preserve t he
o-=;tljr A! rllt ...-=-<" of y our
bad<
• To proted the Hgaments
and mu ~le s of an
elem ents of 'yOur bod y.
• To decrease the stress
and strains that ever)day
life places on the body
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Slide 6

Body Mechanics Goal
The back muscles are designed for
stabil izing the body's center of gravity
to allow the muscle groups located in
the shoulders, uppe r arms, hips, and
legs to be the prime mobili zers used to
lift and mov e heavy objects.

An d by keeping you r three natural
curves aligned, you distribute the
weight of the load evenly throughout
your spine, lowering your risk of injury .
Body Mechanics for a
Working Back
While your back is a marvelous
machine, it is not indestructible, and the
price of back injury can be misery.
But correct body mechanics-the way
you move your body and back-can help
prevent back injury.
Whether lifting, bending, pushing,
pulling , or twisting, remember, good
body mechanics is good back
protection.

Slide 7

Posture
• Posture , or body alignment,
is the way the body parts
are aligned with one
another.
• Goo d body alignment
(posture) allows the bod y to
mov e and functio n with
strength and effici ency .

Slide 8

Body Mechanics with
Dem onstration
• P ositio n voUfs elfclose to product to lift
• F ace you r hips toward the productto litt

• R oll producttow.3rdi; you
• Break product loos e prio r to lifting
• Use

J

hook fo r high. low or deep reaching pr oduct

• S hittyour w eightwitl product

• D o nottwistwhile litting product
• Squat to teach low product
• Lift with yo ur legs
• Stay phys icJUy fit/stretch befo re physica l activity
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Slide 9

Poor Body Mechanics
• Using one hand
• Lifting mult iple heavy products
• Awkward po sitioning
• Reaching to grasp Dr place
• Twisting at the torso

Slide 10

Poor Body Mechanics Cont ,'d
• W ith poor body mechani cs, liftin g eve n
a sligh t we ig ht can put an ex cessive
strain on your lower back .
• So do n't reach and ben d from th e
waist-that forces your back to support
yo ur upper body plus the load .
• Poor body mechanics over time can
ca use disc damage and pain and lead
to a herniated di sc.

Slide 11

Ergonomics
• The word "ergonomics" comes from the
Greek words, "erg os" (work) and
"nomos" (laws).
• Thus, the science of ergonomics is the
stud y of how laws of nature effect you
and your work environment.
• In an manual environme nt, this includes
how the body interacts with the work
area and the equipment used.
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Slide 12
Ergonom ics Continued
• Train ing: T eam lift wit h heavy w eight ,
reducing overhead lift, use a hook .
• Work Space: room to mov e, working heights,
transporting, foot mats, lever s, cockpit design
• Physical Hazards: lighting, temp erature,
humidrty, fl ooring and Sanitatio n, etc.
• Sensi ble Handling: hav ing more product
mov ed by machine i. e. forkl ifts

Slide 13

Supervisor's Body
Mechan ics

o bse rvati on s

Observation Checklist is in the
appendix, part 0

Slide 14

Body Mechan ics
Observations
• A process of obs ervation an d feedb ack
focusing proper body mechanics
• The feedback process should be both
constructive for impro per body
mechanics and positive re inforcement
for proper body mechanics that are
safe .
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Slide 15

Observation checklist is in the
appendix, part 0

Observations
6od; UtCllI rtlc l
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Slide 16
Additional Tips on Body
Mechanics
Position 'ytJurself close to product; i.e. one toot
up or litt foot end put betV\een panet .
Roll produ ct toVltlrds '1OU, do not li ft aV\6y from
your body .
B reak product loose prior to li ft ing (glue or
shrink IM"ap). This avoids strain on 'yOur
muscle and Ugaments .
Shift V'eight by squatting do\'l.n like a baseball
catcher. Thi s keeps your feet under your body
\!\eight and a\'t)ids Iowback srain .

Slide 17

Giving Constructive and Positive
Feedback
• Conv ey your positive intent
• Describe specifically what you have
observed
• State the impact of the behavior or
action
• Ask the other pers on to respond
• Focus the discussion on so lution s
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Slide 18

Rece ivin g Can stru ctive
Feedback
• Focus on the content, notthe person
• Listen calmly and attentively
• Clarify the feedback
• Acknowledge the other person's
concerns
• Av oid defending Dr ov er explaining
• W elcome suggestions

Slide 19

Hands-on Training

Observation checklist form in appendix,
part D

Stretch ingNVarm-up
• Best stret ches
• Demo nstrati on, then everyo ne
Body Mechanics
• Lifting demonstration - therapist
• Lifting demonstration - trainee
• Peer feedback p ositi ve/constructiv e

Slide 20
REVIEW QUESTIONS
• How did things go?
• Wh at did you like?
• W hat were the barriers?
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Slide 21
Evaluation
• Please complete the evaluation form

Thank you
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APPENDICES

Job Analysis-A

JOB TITLE

GroceI}' Order Selector

CONTACTffilLE

Jeremy S. Laine, Risk Control Manager, OTR

EMPLOYER/ADDRESS

300 2nd Avenue South, Hopkins, MN 55343

PHONE
NUMBER

952-238-3433

GENERAL SUMMARY Operates Powered Industrial Truck (PIT) and selects specific grocery items for placement on pallets.
Shrink wraps pallets by hand. Marks pallet with identifying information.

JOBDEMAND

EXTENT

Physical Activities

% Of Shift

JOB DETAILS

Sitting

5

Continuous - C
Occasional- 0
Frequent -F
-S
Seldom

Standing

85

Frequent - Continuous

Walking

85

Frequent - Continuous

Climbing

70

Frequent

Bending

75

Frequent

Twisting

75

Frequent

PushinglPulling

50

Frequent

Crawling

5

Seldom

Kneeling

5

Seldom

Crouching/Stooping/Squatting

50

Frequent

Reach Above Shoulder

40

Frequent

Reach At Shoulder

40

Frequent

Reach Below Shoulder

40

Frequent

1-15

70

Frequent

15-30

70

Frequent

30-50

50

Frequent

50-75

50

Occasional

75-100

15

Occasional

70

Frequent - both

60

Frequent

80

Frequent - Pallet Jack

100

55· - 90·

LiftlCarrylLower
Lbs

Yes
Seldom

Lbs
Lbs
Lbs
Lbs
Repetiti on - HandlWrist
Simple Grasping (one or both)
Firm Grasping
Equipment Operated

Physical Exposure
Temperature
Hazards
Other

MEDICAL SUITABILITY FOR JOB
(TO BE COMPLETED BY PHYSICIAN)

Powered Industrial Truck (PIT)

No

If No Explain Restrictions

SPECIF1C PHYSICAL ACTIVITIES

LIFTING

-

-

Lifts 50-70 Ibs - Occasional
Lifts boxes below 50 Ibs. - Frequent

-

CARRYING

REACHlNG

-

-

Carries 50-70 Ibs - Occasional
Carries boxes below 50 Ibs. - Frequent

Reaches above shoulder to boxes on top shelf of rack - Frequent
Reaches at shoulder level inside rack - Frequent
Reaches below shoulder level to reaching inside - Frequent
Reaches above shoulder to shrink wrap top box on pallet - Occasional

BENDING/TWISTING

-

Bends/twists to retrieve boxes from rack shelves and place on pallets-

Frequent

-

PUSHINGIPULLING

-

CLI1v1BING
SOCIAL

- Steps up from floor to Pallet Jack - Frequent

-

CULUTURAL-

ETHNIC
PERSON

Pulls boxes from rack shelves - Frequent
Pulls 75 lb. empty pallet from rack - Occasional

-

-

Client is of middle to lower class socio-economic scale
Union environment is somewhat reactionary and adversarial
Management is inconsistent with application of policies
Union solidarity is evident
Culture is somewhat a emotional and paranoid, due to the perception of
management breaking promises
Management has been very traditional and poor with collaboration and
Communication
A strong work ethic has been instilled in this workforce
There is a very diverse background, with differing ideals and opinions
Management equally represents these populations
Goals of earning a good living
Continued work, remain productive, and perceive as a good worker
Other comments

ENVIROMENT -

PERFORMANCE

-

Freezer, Perishables, and Dry grocery warehouses that vary in temperature
and conditions.
Typical racking layout with minimal hazards
Hazards include ergonomic design and repetition
Other-specific analysis of individual environment
Other
All employees are expected to be at work, in good physical condition,
and attain production standards through safe preferred methods
Other

INTERDISCIPLINARY CONSIDERATIONS

Comments

SIGNAWRE

DATE
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Job Hazard Analysis-B
l. Select LT

1. Fall while walking between
LT's
2. Struck by machine

l.1: Train on fall
prevention
2.1: Train on traffic
patterns & awareness in
warehouse

2. Perform inspection ofLT

l. Struck by machine

3. Drive to order box

l. Strike another object/person
2. Struck by machine

4. Obtain order from box

1. Struck by machine

1.1: Train on traffic
patterns & awareness in
warehouse
1.1: Train on proper use of
equipment
1.2: Train on traffic
patterns& awareness in
warehouse
2.1: Train on traffic
patterns& awareness in
warehouse
1.1: Train on traffic
patterns & awareness in
warehouse

5. Examine order for order
filling plan
6. Select proper number of
pallets from stack

1. Inflicting back injury
2. Strike others with pallet

7. Travel to 1st slot

l. Strike another object/person
2. Struck by machine

8. Step offmachine & walk
to slot

l. Fall while dismounting LT
2. Struck by machine

1.1: Train on proper lifting
techniques
2.1: Train on safe pallet
handling techniques
1.1: Train on proper use of
equipment
l.2 : Train on traffic
patterns& awareness in
warehouse
2.1: Train on traffic
patterns& awareness in
warehouse
l.1 : Train on fall
prevention
2.1: Train on traffic
patterns & awareness in
warehouse

9. Place label on case &
place on pallet

10. Pull empty pallet

1. Inflicting back injury

1.1: Train on proper lifting
techniques

2. Struck by falling cases

2.1: Train on safe picking
techniques

1. Inflicting back injury

1.1: Train on proper lifting
techniques

2. Struck by pallet

2.1: Train on safe picking
techniques

3. Struck by 2nd pallet in roller
rack
11. Call in Let Down

1. S truck by machine

12. Travel through pick line

1. Strike another object/person

2. Struck by machine

3.1: Train on safe picking
techniques
1.1: Train on traffic
patterns& awareness in
warehouse
1.1: Train on proper use of
equipment
1.2 : Train on traffic
patterns& awareness in
warehouse
2.1 : Train on traffic
patterns & awareness in
warehouse

13 . Build pallet(s) to 70 cube
each

14. Wrap pallet(s) 5x each &
mark wi store #

15. Travel to appropriate
dock door & park pallet(s)

1. Inflicting back injury

1.1: Train on proper lifting
techniques

2. Struck by falling cases

2.1: Train on safe picking
techniques

1. S truck by falling cases

1.1 : Train on proper lifting
techniques

2. Struck by machine

2.1 : Train on traffic
patterns & awareness in
warehouse

1. Strike another object/person

1.1: Train on proper use of
equipment
1.2: Train on traffic
patterns& awareness in
warehouse

2. Struck by machine

2.1: Train on traffic
patterns& awareness in
warehouse

16. Drive back to order box

1. Strike another object/person

2. Struck by machine

1.1 : Train on proper use of
equipment
1.2: Train on traffic
patterns& awareness in
warehouse
2.1: Train on traffic
patterns& awareness in
warehouse

17. Turn in order & pick up
new one

1. Struck by machine

1.1: Train on traffic
patterns & awareness in
warehouse

18. Battery change when
needed

1. Dropping battery

1.1 : Train on safe battery
change procedures
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Program Evaluation-C
Thank you for your participation in the Supervisory Body Mechanics Training. Your appraisal, comments
and suggestions would be greatly appreciated.
Please indicate your agreement with the !olJowing statements:
Strongly
Strongly
PROGRAM CONTENT
n"lSagree n"IS agr ee u neertam
Agree
Agree

1.

The session was an effective
knowledge-sharing experien ceo

0

0

0

0

0

2.

The session content was concise
and well-organized.

0

0

0

0

0

3.

The content kept my interest.

0

0

0

0

0

4.

The session provided information
I would not normally receive .

0

0

0

0

0

5.

The information covered was
useful and relevant to my job.

0

0

0

0

0

6.

The session was worthwhile.

0

0

0

0

0

7.

I recommend we continue to hold
these future supervisor sessions.

0

0

0

0

0

Program Evaluation (cont.)
Strongly
FORMAT

n"lSa,,-ee

n"lsa,,-ee

u neer tal n

A~gree

Strongly
A,,,-ee

8.

I thought the overall session
format was effective.

0

0

0

0

0

9.

I think we should have a follow
up session.

0

0

0

0

0

0

0

0

0

0

10. The meeting planners maintained
pace and used time effectively.

11. The time allotted for each
presentation was sufficient.

D

D

D

D

D

12. The PowerPoint was effective.

D

D

D

D

0

13. The handouts were effective.

D

D

0

D

0

14. There were enough break times.

D

D

D

0

0

15. There was enough time for me to
ask questions.

D

D

D

D

D

16. The fonnat of the meeting made it
easy to ask questions.

D

D

D

D

D

17. In your opinion, was the amount of information shared: (Circle one)
Too Little
Please explain.

Just Right

Too Much

18. What value did the session provide to you?

19. How will you use the information you learned?

20. What would you change about the session?

21. Any other feedback, comments or additional questions about the Supervisory Body Mechanics
Training or about anything covered during the session?

Please return surveys to _ _ _ _ _ _ _ _ _ _ _ __
Thank you fa r your comments.

59

Observation Checklist on Body Mechanics-D

When retrieving materials:
•

Straighten spine and shoulders squared up to the product.

•

Keep abs and thighs tight when lifting; this distributes pressure to other areas other
than your low back.

•

Do not reach across your body, keep product in front of your chest.

•

Use retrieval hooks for high, low and deep products.

•

Brace foreann on legs during low product retrieval.

•

Place yourself close to the product, should not be farther than three inches away, the
closer the better.

•

Lift with legs staggered when above shoulder height.

When placing materials:
•

Avoid twisting, reaching, and bending at low back.

•

Lift with your legs, NOT with your back.

•

Move feet and pivot when placing product.

•

Avoid one arm product placement, use two anns, especially above shoulder height.
This keeps a good muscle balance.

•

Place LT in proper slot side and distance from product, with enough working room
without over-reaching.

TIPS on Body Mechanics
•

Use long hooks to reduce shoulder strain.

•

Position yourself close to product.
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•

Roll product towards you, do not lift away from your body.

•

Break product loose prior to lifting (glue or shrink wrap). This avoids strain on your
muscle and ligaments.

•

Shift weight by squatting down like a baseball catcher. This keeps your feet under
your body weight and avoids low back strain.
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CHAPTER IV
SUMMARY

The purpose of this project is to provide an OT with a body mechanics program for
a manual material-handling environment via a teaching module. An initial assessment of
the musculoskeletal disorders, specifically back injuries, was identified in the literature
review. This included the cost and extent of the injuries occurring with in a manual
material-handling environment. The proper method of body mechanics to address this
issue was researched and additionally, it was found that an Occupational Therapist is the
proper professional to create this program . A complete job and hazard analysis was
conducted to determine what body mechanics methods were appropriate for training and
education. Last, a biomechanical and PRECEDE-PROCEED community health model
approach to the information was applied to the teaching module. This was done so it
could be taught to front line supervision to train their employees on proper body
mechanics and ultimately reduce injuries associated with MSDs.
Limitations of the Project
This project plan was designed off ofa typical manual material-handling
environment. This project only serves as a general guide to implementing a program for
a manual material-handling environment. The body mechanics teaching module focuses
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on effective principles that could be applied to all manual types of jobs . For specific
procedural development or safe job procedures an organization should conduct their own
job and hazard analysis by an Occupational Therapist. In addition, all safety programs
created and implemented are only as successful as the commitment that management
makes to them. If a company is trying to implement a body mechanics minded culture,
the program director must educate and follow the suggested implementation guidelines.
Getting a1llevels of management involved for support with this program is the key to its
success.
Proposal for Project Implementation
Under the oversight of an Occupational Therapist, the project plan should be
implemented with a top down management support perspective. The management team
should form a committee of equal representatives from all aspects of the operation. This
committee will be educated by the Occupational Therapist, help with implementation,
and be the main communicator for the program. Management and supervision will be
educated by the Occupational Therapist to be trained as body mechanic observers for
their environment to ensure employee training, improper mechanics are addressed, and
positive recognition for good body mechanics is delivered. Employees will be
communicated to on the purpose, goals, responsibilities, and results of the program
before, during, and after implementation. The program will be monitored and evaluated
by the management, employees, and the committee. As an Occupational Therapist
facilitating the program, these are recommended steps to implement a Body Mechanics
Program in a Manual Material Handling Environment.
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Conclusions
In conclusion, the purpose of this project is to help manual material-handling work
environments resolve musculoskeletal disorders within their workplace through a body
mechanics educational program facilitated by an Occupational Therapist. There are
several reasons for addressing this issue in these types of work environments, they
include: higher employee moral, lower injury rates, expense reductions, higher
productivity, and much more. Given the demands ofmanual material-handling jobs, they
can be perceived as one of the most unsafe jobs today. A program focus on body
mechanics is a cost effective means to addressing these high demands and the potential
hazardous results of conducting these jobs. The body mechanics teaching module gives a
supervisor with in this type of workplace the tools to educate and instruct their employees
on how to be successful. In addition, it provides a delivery model that has been proven
more successful than classical types of training. This project plan intends to reduce
injuries and worker compensation costs associated with MSDs in the work place, while
increase employee moral.
Recommendations for Future Action and Development
The recommendation for this project plan can be summed up in the following
subject areas; management support, site assessment, implementation, and proper
professionals. First, management support is the first issue that one must address with
implementation of any program. Proper education on financial impacts to the
organization is a must when conveying the need for this program. Top management's
goals are usually financially based, so it must be conveyed by financial gains associated
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with this program. Additionally, this is a low cost program that does not require capital
investments. Second, site assessment through a job and hazard analysis of your unique
environment is strongly encouraged. The information gained from these assessments will
allow for the detailed hazards and correct postures for each environment. Only an
Occupational Therapist has the proper training to accomplish this goal, especially when it
pertains to the medical,joblhazard analysis, psychosocial, and educational aspects of this
teaching module. Third, implementation success depends on employee involvement.
Following the suggested implementation guidelines is highly recommended for program
compliance. The creation of the committee accomplishes many intrinsic values in
addition to what has been covered thus far. If employees are not communicated to and
not involved in the program it will not be a success.
Last, there are many different types of professionals that could be involved with
this type of initiative, but only an Occupational Therapist has a holistic and task analysis
approach which no other profession has. The psychosocial and physical approach allows
an employer to consider all factors ofinjury prevention to be successful. An
Occupational Therapist has a deep medical understanding combined with the ability to
understand the "occupational" work environment in order to deliver a true preventive
program like Body Mechanics in a Manual Material Handling Environment. An
Occupational Therapist is the right professional to facilitate this program.
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